junctional perjormance m(p,ht be dlle to the di/Terence between judgment-based and observationaL el'alzlOtion, the inj1uence 0/ tbe environmental conle.xt OJi the cbild's performance, and the inj1uence of cultuml vaLues on the opportunities etjjorded to tbe child
T hc purposc of thc occupational thcrapist's cvalu~l tiOll of loung chikln:ll II ith clisalJilitie~ nl~ll relate to cstablishillg a eliagno~is, plalliling a pr(lgr~llll, m evaluating a program C;ivcll ~1ll)' OIlC of thcsc asscsstllcnt OLJ[COllleS, thel-apists use a varietl' of illSt!'Ufllellts that asscss Illultiplc dom~lills of behavior ami multil,le levels 0[' performance Reccntlv, Halel' (Halev & 13a1'vla, 1990; Hale\!, Bal'\'7.a, & I3laJlch~ll'(I, 19<) :3) jJmposeu a conceptual ft-aJllework for motor asseSSfllcnt that org~Jili7c.s infol'llution gathered during cvaluation illto cliffercnt levcls. Thc Motor Assessment OutcoJlles Moclel (Coste I' & Halcv. J992, Halel' 8: BalY/a, 1990 ) is a hierarchv that r~lllge.s fwm found~ltional lllotOt' C(lmponcllh ancl pattel'll:-; ami motel!' skili.s to functie)[la] fllotor activitie.s and Jllobilitvdependcnt .social t'()lc.~ Thc hierarchl' i. .s cClllgrucnt Ivith the Conceptual Model of Di.sablemellt (Nagi, 1991) that de.scrihes a continuum [-rom specific, clisnete impairIllellt.s and fUllctie)[l~l! IiJllit~ltiuIl.s to cli.sabilitie.~ ancl hanelicaps. The.se ll1uclei.s ~i1so support the intervelltion prillciple that :-;ensorimotor performance cClfllponent.s ~lre basic foundation.s fOt' the development O['lllotor .skills ancl that discrete motor skills enahlc the child to function in the clwimnmerlt (Rohath, (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) 19<) ther~pists analyze sensorimotor components such ,IS strength, postural reacrions, isolated muscle control. specific motor pattems, and tactile discrimination. These sensorimotur components reflect the child's undel'il'ing physical capahilities and provide information about integrity of the central nervous system. The underlying performance components have heen described as "intrinsic enablers of performance" (Christiansen, 1991, p. ttl) . At a higher level of the model (Coster & Halel', 1992; Haley & Baryza, 1990) , asses.sment n:veals the child's ahility to integrate foundational sensorimotor components into cffecrive motor schemes or skills (Ayres, 1979; Dunn, 1991; GilfoyJe ct ai., 1990) . Motor skills require proficiency in developmental tasks and are often assessed ,vith standardized testing protocols. Standardized developmental motor tests provide information about the child's ability to perform specifk motor tasks :JI1d often require that the child combine underlying motOl' ahilities with perceptual and cognitive abilities. For example. st;Jndardizeu tests may include items that involve tr;lcing or copying as a measure of visual-motor skill.
Al the highest level of the model (Cosler & Haley. 1992: Haley & Baryza, 1990) , the child's functional performance (i.e., self-care, mobilitv. and social interacrion). relates to his or her abilitv to engage in appropl-iatc social role.s (e.g., attend preschool, play with peer.s, particip:lte in family recreation). Social roles and functional performance are highly influcnced b~! context or variables in the environment; therefore, they should he measured within the child's environment (Linder, 1995) or from the perspective of caregivers who obselve the child in a variety of social and physical contexts (Hale\', Coster, I.udlow, Haltiwanger, & Anclrellos, 1992) . Functional performance rcsults from the recipl'Ocal transacrion of the person and the environment. For cxamrle, a child with auti.slll m~l\' function exceptionally well in play with siblings at home but have great difficulty with peer interaction in the classroom. The availability of adaptive equipmem and the a.ssistancc of caregivers m,ly be critical to the child's functional performance. Equipment, .such as wheelchairs and orthoses, and environmental modifications, such as low heights for tables and chairs, can greatly impnwc the functional performance of children with motor imp<lirments.
As a parallel hierarchy, the Conceptual Model of Disablement (Haley, 1992) 
Sample
The sam pic '·vas com po.scd of preschool eh iId ren wi th mild-to-l11mlcr,ltc perccptual LlJotor delays who received occupational therapY' ami .~pccial education thl'Ough thc public school system Six oLcupational therapisLs in Ccntra1 Uhill idclllificrl 11I-cschuo] children who rel:eived their sClvices :ILHI met the followillg criteria: chronologicrtl age of 4 to 6 veal'S old, finc motor delay of two standard dcvlatiom or more Oil the Peabody Developmcntal Motor Scales-fine Mlltor (pn IS-f 1) (Folio &: Fev.. ell 1983) . alld cogllitivc skills at 4 years old m oldcr a.s lllca· sured hy a developmcntal curriculum. Of the 42 childt'cn identified, 30 (IH hoys and 12 girls) children from eight different preschools received parental permission ancl completed the testing. The diagnoses of the children were uevelopmenlal delay (22 chilclrell) ..sp'1.stic cliparl'.si., cerebral pal.s)' (5 childrell), fragilc X s)'lldl'\)ll1l' (I child) amll11cmallelanlatillll (4 children). rhe age range of (11C' sample was 3 years, 10 months to 6 years, 0 months, with a mean age of 4 years, 10 months. One child, who was below the age criterion (3 years, 10 month) was admitted to the study because she matched the other criteria and successfully completed the testing. Four subjects were African-American, and 26 were Caucasian.
Instrumentation
To investigate the validity of the Motor Assessment Outcomes Model (Coster & Haley, 1992; Haley & Baryza, 1990) , three levels of function were assessed. The tests used to measure each level of the model are presented in Figure 1 . At the foundational level, it was deemed important that both sensory and motor components be considered as variables that predict the child's function.
Sensorimotor components. The sensorimotor components evaluated were selected on the basis of their sensitivity to the skills that emerge during the preschool years, their match to the developmental ages of the subjects, and assumptions from the literature regarding the underlying components of fine motor skiJ] and functional performance (Bly, 1994; Boehme, 1988; Case-Smith, 1991; Exner, 1989 Exner, , 1992 Gilfoyle et aI., 1990) .
In-Hand Manzpulation was measured by having the child turn or rotate a I-in. peg 180 0 in his or her fingertips.
This skill has been called complex rotation (Exner, 1992) .
The testing procedure has been previously described in Case-Smith (1991 . In the object rotation test, the child was asked to prehend a I-in. peg from a pegboard using the preferred hand, rotate it end to end by turning it on its head, and return it to its original peg hole. Two timed scores were obtained for each child as he or she turned 5 pegs. The test was given twice and times were added to provide a summary score. The number of times that the child dropped or stabilized the peg on another surface was also totaled as a drop score. Standard scores were computed for the time summary score and drop scores and were combined into a composite score. Both summary scores and compOSite scores were used in the analysis.
Grasping Strength was measured with a bulb dynamometer. The highest score of twO attempts was used in the analysis. Strength was recorded in pounds of pressure. Only the strength of the preferred hand was measured.
Stereognosis was evaluated with the Manual Form
Perception test of the Southern California Sensory Integration Tests (Ayres, 1980) . Described as a measure of tactile discrimination and form and space perception (Ayres, 1980) , the test measures stereognosis by scoring the child's accuracy in identifying shapes with his or her hand (through tactile, proprioceptive, and kinesthetic processing). The test, which was originally normed on children 4 to 8 years old, requires that the chile! point to the form on a stimulus carcl that matches the form in his or her hane/. The test has been revised as part of the Sensory Integration and PraxiS Tests (Ayres, 1989); however, the items of the original test seemed to be more suited for 4-vear-oJds and were therefore used in this study. The items also seemed to have greater sensitivity and reliability than those in other standardized tests of stereognosis (e,g., the Miller Assessment of Preschoolers [1Vliller, 1982J) . The number of times that the child correctly identified the forms within his or her hand was recorded and used in the data analysis.
Tc,IC!ile DeFensiveness was rated bv the therapist who administered the sensorimotor component tests. The child was rated on a 0-2 scale, with 0 indicating that no defensiveness \Vas exhibited, I indicating that one instance of mild discomfort was demonstrated, and 2 indicating that two or more behaviors or two or more remarks that indicated tactiJe defensiveness were demonstrated. Functional jJelformance. Functional performance was measured by the Pecliatric Evaluation of Disahilitv Inventor" (PEOI) (Halev et aI., 1992) Scmes on the PEOI an.: haseel on an interview with each child's primal''' care, giver. The inventor\, rates the child's capahiJit\· :1I1d care, giver assistance in self,care, mohility and social funnion. The parent is asked to report the skills that the child is capable of performing. The assessment is based on knowledge of the patient within his or her home environ· ment anel not on performance at one point in time Tht' parent repmts skills th:lt the child ma\' not perform on all occasions (e.g .. because of time constraints), but that he or she cOlbistenth" demonstrates \\'hen neeckd. Mo.st of the items involve fine or gms.s motor skill. The Self-Care scale, in particular. is hased on items that require fine motor skill such as elressing ami bathing. FOI' this stuc!\-, two SUhscol'es were elel·ivec!. The first SUhSCOlT -Self-Cal'c with Manipulation -incluc.lcel items from the Self-Care Scale that involved manipul8tive skills (eg., hathing and elressing) and elimin~1ted items such as oral feeeling and howel and bladder control that did not requil-e hanel skiJls. The seconel suoscore-Social funetion,PI~)\'-includeel three plav-relared items on the Social Funerion scale. Those items measured (a) pla\' with :ldults (i.e., imitation of and turn raking with Jdults, (h) peel' intci-anions in plav (i.e .. planning and CalT\'ing out p13\' activities \\'ith other children), and (c) pla\' \\'ith ohjeers (i.e .. manipulation and pretend plav sequences with objeers) .
Data Colleelion
Thc .suojeets were testcd in one 01' two sessions. The PDMS-Flvl scale was administcred first by each subject's priIl1~IlY ther~lpist to identify whether he or she met the criteria fm the sample, Within 3 weeks of the PDMS-FM auministration, each subjeer was evaluateel on the sen sorimotm component anel l\!lAC tcsts (Ayres, 1980) in his or her home lw one of three occupational therapists who wcre trained in test admini,qratiun and experienceel in working with preschool children. Within 2 week.s, the PEOI was administered; five caregivers were interviewee! in person and 2') were interviewcd over the telephone.
[Jata Alzeil)'sis
The scores described in the previous section were useel to com pllte correlations among the variables. To analyze the abilin' of.scmes ~1t one levcl to predict higher levels of the mucic!. rcgre.s.siun JnJlvses (Krebs, 1993) were completed, \\irh fine motor skill (as measured bv the PDMS,FM and iVIAC) and functional performance (as measured by the PEDI) u.sed :IS the outcome variablcs. All test scores and chronological ages were entereel into the regression equations.
Results

Nehllionsbip oISensorinlOlor Components to Fine
.I1otor Skill
The cOITclations betwcen the sensorimotor components anel fine motor skill al'e listed in Table 1 . High scores on
In-Hancl Manipulation (time anel composite) anel on Tactile Defensiveness represent poorer performance; therefore. correlations with other scores are negative. All correlations, whether positive or negative, indicate that fine motor skills are relJteei to sensmilllotor components.
In the regression analysis with pairwise deletion of mi.ssing clara, In-Hanel Manipulation (time score) was the unl\-variablc capable of predicting scores on the POMS-F;VI (F = LI.')S,p = .(3). In,Hanei Manipulation accounteel for 6')% of the v~II'iance on the PDMS-EM. All uf the sensorill1()(OI' componcnts and age were significantly co[('elateel \\'ith the ivLAC scores. In the regression analysis, hoth In-Hanel Manipulation (time scmes) and Stereognosis \,,'ne pI·ediuor.s of thc l\!lAC scores. In-Hanc! Manipulation \\3S the strongest preelictor (F = f).S7,p = .008), explaining 28% of the variance. Stereognosis entered the regression equation as a second predictor, :lc('ounring for 1S% of the variancc in MAC scorc.s. The variance in MAC scores, based on combined scores for Stereognosis and In-Hand /vlanipuI3tion, was 43% (the combineel F rario was 8.04~ /J = .003). 
Correlalions o/SensorimOlor Components and Fine Molar Skill Wilb Functional Fe/jormance
Few of the sensorimotor components correlated with functional performance (see Table 2 ). one of the scnsorimoror componem measures correlated with Self-Care Function or Self-Care Manipulation funerion as measured lw the PED!. In addition, no significant relationships emerged berween observed performance on fine moror measures (PDMS-FM and l\1AC) and Self-Care Function or Self-Care Manipularion scores. In-Hand Manipulation and thl' PDMS-Fl\'l SCOICS were positively correlated with Mobility score.~, Of thc rhree variables rhar correlated wirh Mobilir)'. on I\' the PDMS-FM successfully predicted Mobilit\' scores in the 
Discussion
Conelations Among Sensorimotor COII/poncllts and Fine Motor Skill
In this sample of preschool chiklren wirh mild-to-Il1Oller-ate del3ys in fine motor skill, the strongest relationships emerged at the two lowest levels of the Motor Assessment Outcomes Model (Coster & H~lIeV. 1992; Hail.'\' & Bar\, za, 1990) ; that is, sensorimotor components were significantly correlated with fine motor ,~kil[ as measmed 011 St~ln dardizec\ tesrs. The stmng co rreJ;lt ion between the PDMS- Table 2 FM scores andln-H3nd Manipulation was expected as the PDMS-FM contains items that measure mJnipulation and eye-hand coordination The lack of correlation between Stereognosis anc! PDMS-FM scores may suggest thm PDMS-FM items have minimal associmion with processing of tactile and proprioceptive information. Tactile Defensiveness was significantly related to performance on both the PDMS-FM and the ivlAC, suggesting thar it has a negative influence on fine motOr performance. Although numerous authors (Ayres, 1972; Case-Smith, 1991;  Roveen & Lane, 1991) have suggested this negative relationship, few studies have documentecl it. 1n-H3nd Manipulation, Grasping Strength. ami Stereognosis were highly rcJatcu to the /VIAC, a paper-andpencilme3sure of e)/e-hand coordination and motor planning. These components mal' contribute to the child's dexteritv in handling the pencil and control of hi,~ Ol" her hand movements as measured in the iVIAC tracing rask. Although handling a peg in the fingertips (In-Hand Manipulation) and a penCil in a tracing task (J'vlAC) arc quite different tasks, both require cve-hand coordination ~ln(1 precision handling. Both tasks were timed so that accuracy and efficiency were measured. The correlation with StereognOSiS may implY that the motor control reqUired in tracing the line i,~ related to perceprual abilities of rhe hanel
l<.elaliortsbijJ o/Sensorimotor Components and Fine l'vlotor Skilllo Functional Pe/formance
Compared to rhe size of the correlations found hetween sensorimotor components and fine motor skill, weak relationships existed between sensorimoror components and functional performance. The moder:He relationship between In-Hand Manipulmioll 3nej PDMS-FM anel Mobility scores may rdlcct the children's overall motor cap,lhility, Given th3t all of the measures were \""ithin the motor domain, some correlations were expected. In the regression analysis, which included age as a variable, only the POMS-FM predicted Mobility scores, which probably indicates an association of both measures to general motor function.
Correlation Coefficients for Sensorimotor Components and Fine Motor Skills With Functional Performance
The basis of the relationship between Grasping Strength and Social Function is unclear Grasping strength as an indicator of overall strength could relate to the children's ability to enter into and sustain social interaction. A number of the items in this PEDl subsection related to play with others, initiative in household chores, and independence in community function (outside the home). All of these items require physical capabilities in addition to social skills. The relationship between Grasping Strength and Social Function may also be the expression of a third, unknown variable that influences both, such as general health status and physical size.
The Social Function-Play scores, which included three items measuring social and object play, correlated with Grasping Strength and MAC scores. The ability of the MAC scores to successfully predict Play scores may indicate the importance of eye-hand coordination to preschool play skills. The play items as measured by the PEOI (e.g., imitative play, sustained play, ability to construct and manipulate toys) often involve physical strength and eye-hand coordination; therefore, relationships among these variables were logical.
Often in early childhood practice, occupational therapists emphasize the sensorimotor components of performance with the anticipation that when these improve, functional performance makes an associated improvement. The validity of this assum ption would be su pported by high correlations between the sensorimotor components of fine motor skill and functional performance as measured by the PEOI. The weak correlations that emerged and the inability of underlying components to predict the children's functional performance as measured by the PEOI were unexpected.
The follOWing are three possible explanations for the weak relationships that emerged when Jower and higher levels of the model (Coster & Haley, 1992; Haley & Baryza, 1990 ) were compared. The explanations relate to (a) judgment-based verSUS observational evaluation methods, (b) differences in the context of performance, and (c) cultural issues that influence the children's level of independence in self-care and social function.
Judgment-based uersus observational eualuation.
Because the PEDI items were rated from information provided by caregivers, scores reflected the caregiver's judgment and interpretation of a child's performance rather than direct observation of the child performing the selfcare, mObility, and social function tasks. Judgment-based evaluation of skills and observational evaluation are subject to different threats to validity (Feldman, Haley, & Coryell, 1990) . Observational assessments may lack validity because they are based on observation of the child at one point in time. The accuracy of information from one observation can easil}' be affected b}! conditions of the environment (e.g., which may be overstimulating or distracting) or of the child (e.g., who may be hungry or [ired) .
The validity of the PED! may be higher than that of obselvational scales because scores are made by the parents, who consider all of the child's behaviors when reporting on the child's function. However, the validit)' of the PED! may be affected by the parent's interpretation of the interview questions and the parent's overall impression of the child as, for example, a highly competent or an overly dependent person.
Context ofperformance. Independence in self-care, mobility, and social function is highly dependent on the opportunities presented to a child. The child can only exhibit the level of skill that the environment promotes or alJows; for example, the items assessing independence outdoors appeared to be directly related to the child's home environment and neighborhood. In addition, parents may have a comfortable, well established routine that reinforces a child's dependency in grooming, dressing, and bathing. In many of the interviews, the parents explained that they had not given their children the opportunities to exhibit the skills in question. Comments, such as "We are in a hurry in the morning and I dress him," indicated that independence in self-care was not a priority in many families and that children could have been more independent than their environment allowed them to be. Other parents responded to the PEOI items as if it had never occurred to them to attempt the activity in question with their child. For example, many parents had not allowed their children to attempt to pour liquid from a container or to wash their own hair. The children's rrimary therapists who reviewed the PED! results reported that the children's levels of self-care and social function were higher in the classroom than in the parent's report of function at home. Given that the results of the PED! seem to be highly influenced by circumstances in the child's home environment, lack of correlation with standardized fine motor tests administered in the context of the cJassroom might be expected.
Influence of cultural values.
The responses of the parents about the children's self-care function appeared to be influenced by their cultural and familial values. Comments such as "We have always done that for our little ones" and "I have to do up her hair to do it right" indicated that the children's functional performance may be influenced by social and cultural values.
Items on the PED! Social Function scale, which appeared to be influenced by cultural factors, related to problem resolution, social interactive play, peer interaction, household chores, and community function. On the item regarding household chores, a number of parents indicated that they had given their child responsibility for simple chores at an early age, whereas other parents indicated that they had never considered giving their children opportunities to participate in household chores. The importance of social interaction and the opportunities offereel to the child to interact with peers may be determinerl by the degree to which the family members value social interaction. In addition, a family's isolation may be ran of their cultural belief system or the result of their being a different ethnic origin than other families in the neighborhood. The influence of these factors hecame aprarent during the interviews and seemed to relate to the parent'.s caregiving role and the child's performance in self-care anri social funCtions
Implicalions[or PraClice
The weak relationships that emerged among the various components of the Motor A-;sessment Outcomes Moriel (Coster& Haley, 1992; Haley& Baryza, 1990) suggest that comprehensive evaluation of all performance areas is necessary to understand functjonal performance. Identification of srecific impairments in sensorimotor components cannot predict functional limitations or the degree of disability that the child will experience in daily living skills. By understanding the transaction hetween the child's underlying sensorimotor skills and functional performance, the therapist gains insight into an approp,'iate intervention focus. For examrle, the chilcl with rel~ltive strengths in motor control who ha.s limitcd self-car'e anll mohility n.Jnetion may lack the environmenul opportunities to exhihit the functional skills that are well within his or her capability. The therapist should consider cultural values when helping the caregiver structurl> greater clemands and opportunities in c1aily living activities.
On the basis of the findings of this study, therapists cannot assume that improvement in foundational sen,o, rimotor abilities will automatically generali7e into increased function and succeSs in meeting environmenwl demands. Rather, creating a march and pmmoring transanion between the social and physical environment ,lnd the child's underlying carabilities provides the key to improving functional performance (L.inder, 1995 : Zeitlin & Williamson, 1994 . AJthough improving .sen.sorimot{)J' ahilities of the child may increasc functional.skills, ch,mg, ing the context of skill performance hy educating the parents or hy modifying factors in the environmenr mav have a stronger influence on tlw child's ability to function By understanding the variety of contexts in which the child must function and hy creating environ menu I supports within each, the occupational thenlrisr may achieve an 0l1timal level of change' in functional perrill'l1lanct'
Limitations
Although the sample size limit., generalization of tht' results, exrernal validity is supported Iw rhe Iwterogeneity of the sample. The eighr preschool:--. involved \\InC' locat,
The American .fOUr/wI oj' Occupatiunal Therapl' ed in rural and urban areas, and the 50 suhjects represented a wide range of socioeconomic levels. Another limitation is the focus on only one aspect of motor function (fine motor skill), However, this focus permitted srecific relationships to emerge. Analysis of fine motor skill appears to be particularly relevant to the chilcl's c311ahilities in self-care function. A third limitation was that the sensorimotor components selected for analysis do not rerresent all of the componenrs that contribute to the child's fine motor skill even though they were h<.:lieved to he imr0rtant elements of fine motor skill. A fourth limitation was the narrow age range of the subjects, which docs not permit generalization to other ages. This age range W<lS selected because in-hand manil1ulation skills and criticl1 self-care skills emuge lluring the 4-to-6-year age r,lnge (Case-Smith, ]994; Exner, 1992; KJein, 1988) During the reriod of skill development, the greatest vari,lhility among suhjects would he expected, which increases the probability that existing relationships were expressed through the statistical analysis.
Conclusion
The child's functional performance is intricately influenced hy the opportunities and challenges presented by the social and phy.sicil environments that he 0" she experiences (Costcr& Hale) ', 1992) . Thecurrent studvllemonstrated wC1k relationships between observational tests of sensorim()[or componenrs or fine moror skills and judgment-hased assessments of ability in self-care, mohility, and social function. Although many of these function, al abilities reqUired manipulative skill.s, measures of fine m()[o,' skill explained almost none of the variance. Complex social. cultural. and environmcntal factors were not measured in this studl'; however. the results suggest the influcnce of these context-specific variables on the ba"i.s of in terprcta tion of com meilts from the suhjects' pa I'en ts ,1n<l pl'imal'y thLT<lpists. These findings suggest thar therapists cannot assume that self-care function will automati, cally improve along with improvement in sensorimotor coml)onents and fine motor skill. Interaction betlveen ther'lpist.s, teacher.s, <lncl parents m,ly a.s.sist the child in gcnLTalizing finc motor skill to functional pLTformance auos:--. enl'ironmeilt:--.. Collabol'<ltion between therapists and caregivers can also ;l.s.sisl in e.stablishing functional goal, fol' the chilel that match the clem'lncl.s and opportunirie.' <lffmcled hI' the 1..'lwironment. lhe complexitl' ,mel the im!lort,IIKe of the cnvil'Onmenr'.s influence on pel'-fOl'lll,tnCe Illust be acknowledged and lInderstood in ordl'r fol' inrervention to effective'" improve til<: child'., <lbil, itl' to ,1cL!pr tel ancl function in those envinllllllcnts ....
